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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated 
semiconductor device and a manufacturing method 

therefor which improves reliability and heat radiation by 
controlling the gap between laminated boards in a simple 
method when heat or mechanical stress is applied. 
SOLUTION: The laminated semiconductor device has a 
plurality of semiconductor devices 1 laminated with 
solder balls 10 mounted on back surface lands 8a. Each 
semiconductor device 1 and so on has a semiconductor 
chip 3 mounted and sealed with resin on a wiring board 2 
having back surface lands 8a and front lands 8b and 
dummy bumps 1 2 and so on which are located lower 
than the solder balls 10 at opposite positions of opposed 
resin seal zones 4 on the semiconductor chip mounting 
backside of the wiring board 2. 
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r) hmmti'^iz^ <tj:^X^ (^J^^Jc LT*5< * i: J: o 



16 

^^—y<:^:fi2--<D:f3id^^m7f-—^^io 

^ x<Di^m7^-ji^i ocD^m^^x*). ^e^>-/no<7) 

[00 9 5] reojl^M, oo*g^##i:l^ 
10 i:iflK^^^{-ry ^-/■O'T'i 2-^^igc-t-5r irt-J: 

fi, y^—y<i^yi 2"-{t^m^—^hmn^x^mf^ 

So 

[0 0 9 7] ^fc. 

8 b ^^w-r-sgai^^^s 2 t^^^f^^-y7*3 ^miib, 

mi ^W^^^'^ K^8 a {C^lgc$tb^^ffi#-/H Od 

y zTrnmrnn ® tc Jt ?> i=a *r-r -5 ^^fl^^ tt* 3 x ^ i» 

-^^>'7'1 2--SrJi^^-r«>Xig*^A/T?v^5„ 

[0 0 9 8] CCO^^. Sa^^;K2(^^#^^^^^7'^i£ 

1 2--^Ji^fiJc-r^xm^^f?:ce> r <t(^J:oT. fffi^/ct:^ 
KgP 8 a >- KtP 8 b (;i*5*^ 6lt-^lF|J5>(^?a^ 

[0 0 9 9] :ipim:m<n>wm<ommm^M^mm<D 

[0 10 0] ^(Dt^ib. y 2 --^^m'-^— 
50 ?t^(c. fB5^/£;^fe-eSJiS«ra<7)|g^raDS:S'J^-r 
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to 1 0 1 1 /jrio, :^^m{t. ±te.(Dmm,<omu\:imm 
mm. 1 1 {^(o^^mi^^- y^s ^mm ^ 

tzil>K !^:^-rLt>ci^tcPIb-f, 125 (a) (b) (c) 

(0 10 21 ±m(Dmmm^^mi^mm^mm-t^t^{:i 

fl, 13 5 (a) {^^^-r^Oi^. m^i-^^^^^O . 2 3m 
m«7)f^®SailS^2 iZ^^^ K^5 2 4 0 n vn(DMMy:^ K 
$P8 aS.I/^S7> KgPS b i:. 4 0 0 /i m(^y 5: — 7 
V KSHil l "i:SrJl^fi£UT*5<o 5; -7 > KfflJ 1 1 - 

{ 0 1 0 3] J?CV^T% 2 5 mJi:co|21^L?:c<^'»y-<7K:^ 20 
K7^/^A*:^^LT 1 0 0 mJf:<75ii«^3J<iJsf^y:/3 ^rBS 

t 0 1 0 4 ] ^v>T% !2] 5 ( b ) i^fjk-tX 9 0 . 3 

ib:^c2 4 cc-a 6 o*C(^?ajSX'SDli?iLT. miim^2 

(C*5Jt5S®7 V KSP8 a^tO^^S^i^ bMtJ^lc: 
T\ Sffi7>KSP8 aCDi|£ffl7K— 0 Ji^4^c?5?i^fi$r 

m^-r^-:^. y^-^v KSfPi 1 •••<o^Ba:Fi^-/n 0 

y ™ 1 1 >- K^8 a CO 

ffl7i<-/H 0<t «9 ^ — 2'- <!:/.e-5„ fc 

[0105] ^feV^•C, ^fflCTJfSttSrS^jfjS^^^/iJ'^^^r 
7 > KfflS 8 a (Oi¥'m^—/\- 1 0 f::^^ t fc^. 40 

mi^^mi' -^. ms (c) t^^-ri^fc:. 

1 0;fei:«-BEillS^2{Cjo(tSS®7:^ KgB8 a j&ti^ll 
©7^- K^8 b/{>5g/jtSi ^(;^^J1L, y^P-^gl^ 

i:it^2 4 ot:- 2 6 ot:£ora;ST'^p^-t-^, ^ix{;ii: 

##ffl4^-/H 0/i5^iiaLT^4^^|$^gl - COS 

:irT% ia;t. ^pa^SiB^Jcti, 4 o mfiscott^^ 

tfjJ:|F|i4 $ w^^'y^l 2 • t ^sg^ftfei-^ ^ i: J; o 50 
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[0 10 6] Ztl\CXoX. b'mi 1 •••±<0 

y^-^^yn 2 ■•7!)5ttJflii+ii:$il4?r?fi-r<h:t-<to 

:^ KSP8 b{C*5(t6¥^0JJ<-*/H OCOfS^^Ti^^?— •'^^ 
T'l 2-*s/^v^#'g'J:«9 til5</j:*3. iJ'/i-^^ 

1 2 - irdS^tei-Sr t(c<toT. i|5^affl5:^tgl-:^(4c 

{01071 -<DXoi^s ^mm(OJfm<Dmm^^^mi^ 

SP8 a^tTJ«^E7:^ Kfflss bt;:i3^t5g&^^f^^5><^>ffi.S1^ 

[01081 — [11 6 [z^-tX 0 fc, 1 ^®c7?^Jg^^^ 
':/:/3^^i-6^Wi^i^®l ^ 2^1^co1t^fIS<^^W^ 

[0 10 91 ia7tc^-r<t 9^::. 

[0 1 101 ^(D:^^. '^Jx.fi. y*:h/^n>'t:•'3.— 
^' CO C P U (Central Processing Unit) (7? J; 9 

i^:^U:tJ¥$^Jx.ti*^o. 2 3mm(Df^®sai^^^g2 {;:^ 

V K^2 4 0 At mOSE^^- K^8 a^t/^ffi^ V 
8bt. 4 0 0 *i mCOi?"?— 7> KIFPI 1 "tSTfl^fiJcL 

[ 0 1 1 1 1 JSJ^Cl^'C, 2 5 iz mi?(??IS^ L/.eV>:^^^ 

K:7^/i.A^^Lr 1 0 0 M TCiW-<o^mW'^y^3^t^ 

9„ -^(7)^, ^ig^^'y:7'3$r^^J!it;iT^ili-r^::i:{C 
[ 0 1 1 2 1 ^^)!:V^T^ 0. 2Zrtvxtviy(Dmij^(r>^^ifs— 
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1 1 •••t75#ffl/-K— /u 1 oli, y — 7 > KIPC 1 1 ■••<7:)ffi 

/H 0;&SwC/?i$^^-7:^ Kgpi i -i^^^EtcjE/is 19 . il5^ 
itmmy:^ K«fP8 a (OM^ffl/J^-zn 0 i 'b^e:V^y5~ 

to 1 131 ^^^X\ ^^^<r>^\*^x2^jy^if^:f<r>iif- 
I0114lw<7?J:9tr. 5f!:|IJSt^?f^lS<Di®eaa¥^^^z|s: 

[0 1 15] ±,U^nm.<Dj^^mx\±. 
7^3 iBi^Stg2(^JilC«£B^n,"C»/^/ct5(?5-efoo/c 

4 tc: J: #tih $ nfct^iiT-jstt hfifi^m^mm. i 
[0 116] :z<Dmmm^m^{i^mm.(o^'^\z.\'x. ^mm 

i^2<0^ 1 ■•'(Rijt-M;tf^ 5 O /u mificDH 

^L7:^l/^3te3^-7^-"7'^S£0#ttfc@^> mil?L««J 2 a 1 
0 0/xml?:cOif^^^fls:f^2/7'3iS:^igf S« ^CO^. 17 
>K >- K;^^lc J: 9 5/ ^ 3 i: ±iasa«|g|g 2 i; 4o 

{c:rtt±-r5r i:t-J:'9«flgt=rifc«B4>S:?^J5feLit^. ± 

[ 0 1 1 7 ) 0. 2 3mm 0 CO^^t^CO^Ba^' — 

60 50 
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[0 1181 rco^^^i*:^® 1 Tfj:. i}i^#«s:f^ TT* 3 j5> 
Sa^S^2C73!l&il:$^7?®sffip^^cl|X^^)^i^■CV^S(0■T?, ^ 

O^M^k Brians t i: Jtf 

[01191 roj;^!-. 2|s:|IJi6<?>?i^<S<D«JlM4^^^»«^ 

mm.xyt. ^m^t\^^^m^mm.\ t\.x. s®7:^k 

SB 8 aJ^Ot^ffi^xKSfUS b S:Wi-2>¥ai«=$^iB 1 <^ir 
ii?Llf|i2 at^^iS(*:f^-;/7'3>!iS^«a$nfc¥^ft:^ei 
ir^O^-Ct 5„ ^<OJ:9^j:¥3S[«:§S^®l«. ^ 

^§i^^yr3(75^-z>lCiaj^Stg2;65^^V^C73T^ ^f^gti*^^ 

[0 1 2 0] {.^mM(DM•^2^ :^^m(o{^(D%m(omu 

lc-ov>T[ll9?j;v^Lll] 1 7 {cS^i/^TtftP^-rnfi. i^T 

1 •••tiiEIIS«2(;i?^i«$HTv>fc„ L*^L, tt:|5E0»Ji: 
L-C(7>|g!9t::^-rj: 9 ic, iffeiS^*:|2^e l ^r-^'-t^-JJ^— K 

2 gtc^-^-r^^'&t-^, ^Jgoff^fii (ci-ciJiWLfcJ; 

i^mPf^m.'^(ommm±u^t^^'^-^-^--v2 2 
xn. tKite.mm(^mmixm^tzXoi:i. m^^^^h 

\^^i^m±-ti>o ¥#<*:^gi K3 ot::^ 

mLitm. jK— K3 otc^tse^;^ h u^ds?!)^ 

f)^^t. -?-if-7i?- K 3 0 1 r) tt^^ 

^t, -^-t^-^-Ksot^^^t^s^eiFB^. Rv^mi^ 

[0 1 2 2] ^rT% ^^J^(7>ff^S^-*5v^r^i. {H i o 
l(7)jmj|g*tJi:iP4(73^[S]ffitc^^-/^>:/3 l - -^5S:tt 

m^<r>mm i t^^i^^r-i^-^fc. sfiigists 2 (onstt^^^as 

{wjoV>TB&mji^»;i^l9:$nfcKiia9S2 a OI^§P{Ci|£^# 

[0 12 3] ±fScoy5— ^<>'7'3 1 ■"<^=t*t*S^-y-'— 

[0124] Ig) 1 1 ( a ) \Z77k-tX 0 

KfiJ3 2'"iiA^tC. ^j^ii|c^aie0^^fli^ll:Sl5 4<0^f63 

[0 12 5] «fei^-e. Ell 1 (b) (c^i-J:ptc. ^ix 
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h^^-Um^mmm 7 KSP 3 2 ••^^V'^ ^ - 7 > KSS 3 

101 2 6] i5^l>T\ ^CO-^if— K3 0 (7:)±{C, 
SiiS^SUfcffliS^^i LT^ffl7K-/H O^fflVN/tM^^J^tfti: 

2 Jt;i^e><7)iii^7l5fiaj;t»iO. 2 5mmi:^,CoTV^^)o * io 

0 . 2 0 mm i: ^'.^oTV 

[01 2 7 1 ^fcv^T^ [Utt: LT^fi/^.y 7 *9 ¥ 

— /u 1 0 (i. y 7 p -g^gE^J- 5 0// TnUm<Ott^^T2<^ 20 
t^h^^X\ y^o-f^Ji, ;^fli*fitlf|5 4 

K3 0 i:c7?rB^(DPBlPa{i9§-fef CI <i:nf5o 
(0 1 2 8) Lt^^L, :^^^Jfec7)ff^^(7?^^;^?feTti. ^ 
^<$:i^gl ^-^lf-:K- K3 0 t (Df^^izmmu-^^X^ . 

[0 12 9] jL^Ltcxoiz^ :^mm(omm(D^^m^^^ 

:i<Dnmil^2 &<DP^m::2m(r>i¥'m-i^^'y:^3 • 3^ 
^^5RXf¥^mW^'f-y':^3 • 3<^^®Sr^SI'r^)o 

[0 1 3 0] mm^±^4<Dm^i±, nmm^2jtizA 

0 0 ma-^^^^ir/^ -So 

[01 31] Z(Dt^. i^^7i~^^/u 1 0COi^$(i, -^If 
K3 0(75||^^fl$(7?it^iZ>^^%Ii:-rsi:. Sfii^S 
tg2±tC*3V^-C^{&2 5 0 jumm^igi>^i:/^ So 
T. 0. Smmt'i/f'T^H^K— /H 0--S:?^J5Rf 

5 0 /i m*mS<^it^ffl4<— .'H 0 " <7)^«ld5pg|!iT'fo 

^<Dtiih. mm^±%4 t^m^^—f^i o<D%^t 

[0 13 2] ^fc. ^^^^e 1 - -ti. S£^g^2(DfS] 

[0 13 3] ±tec7:)|jJ,p^{c*Di.^-Cfi, ifli(;5i{^ag 

*^^ei(c2i®«^^!»f!i^^5/>^3 ■ 3t'^^m.^titL^m^ 



1211 2(c^i-J;9t-. 1 <@<Oif£^^«:3S^fl 1 »C1 ^@ 

<D^m^'f'y^3tm^^rhx\^'^^h<Dxh'oxh^ 
^fc. mi 3(c?f:-rct ^mw-^v-:^3mm 

tc. m\ 4\z7^-t^o\z. ^m^^y^3f)H^mm^2 
¥ai«i:^5'7'3<D®^s^^«>' KJit^^je^^m^s (^^ 

[0 13 4] ±tScoiJJ,0^T'{i, 1 fSco^^ig^^^K 

1 t-^-y-*— K3 0 i:fO^i^|;ioV^Tl5i0^L7t75?. 
if— K3 0Jt(c^|^fg(7D^#^^El •••^^^-^6 

fi> [ill 5 tCTj^-TJ; 9 -7lf— /K— K3 0± 

.3 0(:i«y 5— /^>'7'3 1 • -dSJ^^^nTV^StOt?, 
•y-'-7i<-K3 0i:-e<?:>_b<^45^»{4^S^®l i: <?5rpHc:RSrplD 

[0 13 5] ^fc. «^^^^^^:^M<b LT. mx.a. 

m 1 6 Ci^i-i 9 (c. 1 f®<7Dif 1 {:i 2 flSc754^# 

<*^-y7°3 • 3;it5it^^tLfc^^^*:^ei 
kii^-^mxth^. fj:^. [^(gj{c4oV^T^^. ^#i^^gl 
■ 1 <^rai;:«Hfilfi^5-7 V KIFB 1 1 - filftftfjnTv^ 

[0 13 6] ^btC. lai 7l;i:^i-<t Pid, im<D^^ 

^mm.\\z2m(D^mW'^y:f3 - zt^^m^Hitim 

[0 13 7] :i<o^'?f^^^\zh. K3 oi;i 

- K3 0(^ll3S^^(Oj^iS^ffiS(^f§m^43i5f6]i:i-5„ 
[0 13 8] :^^IfSOJi0S<O-rif-j}?-K3 0{;:: 

iH^^*f:§g^ei O^5Sfls:^S/7'3Xfi«flg^JfcSli4C0 

1 ••;et5?f0Rjc^ixTv>a» uyt;^)5oT, ^^^^^^el(^% 

5^i^f-:v7°3Xfimfli^Jt^f|i4;65-7lf-:1<- K3 0 (CgE 
[0 13 9] rcO/cS^, ^-7-y-'-7j<- K3 

otc^^i-'5^i^^c^ov^T, z.(D-^-^—7fs^h'3Q\zv 

3 0 t^agftci^^gl i:^?^Rg^c4oV^T. ^Si^f^isWiXmm 
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^^^^^z *D ft ^> . m^'^mu $ tifc K) mm&^ftt)^-mn 

K 3 0 ^tiW-r 5 r i 755T*# ^0 
[0140] titz. :^mM<omm(0-^'f—^^— K 3 0 T- 
(*> Vz.—y^^ys l-"tl^ffl-<-;^ hPn«iJtcJ:«3fl^fi5c 

ii^Jf^fiJct-Sr t:«ST-#5„ Uf^7)SoT. -elf-7jf~ K 
3 0{::t3{t'5^^ — >'^>^:/3 1 ■•coff^^tc4o^/^T. ttH 

[0141] ^f^, ;^^^^S(Dff^^C^)-^'■t^'— K3 0 

[0 14 2] ^7"^. ^mM(7:>mrm(D-7-f—7i^—h'3 0(D 

N^aifl^^Bl i:-^-!^'-'J^-K3 0i:OPBl(73fi^raD^ 

[0 14 4] ^ti. ;$:|ISgcoff^^(D-e-tf— 7}<— K3 0 CO 
[0 14 5) Z,(Dtii^. -^if— Tjf— K3 OO^ea/Jf— /U- 
tfc;i5oT. K3 0(?3y?— /^:/7'3 1 

[0 14 6] ^/c. :2^^iS<7)ff^^c7?a^^^^fls^gr' 

i|£ffl7K-/i' 1 0 J; «9 tte'/^^^-^^VT'S 1 -timm.^ 
[0 14 71 Uit;&5oT, »(JiS^^i*^§ge^-7lf-Jl< 
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- K3 0{C^t^-r5:©'g^iC*3^^Tl,. Z<0-^1^'-/-J?- K 

3 Ot^^^-z^^^rS 1 ■■^mj^^i>Zt\Z^K> . -^-If 
K3 0 ir^j^i^^E 1 <ir(7:)rBl(-*3'/^r. fffi^T'^;^ 

[0 14 8] ?fc*3, ±IS<??4l^t:::fc^^r»i, lllite<7??g^ 
[0149] 

[0 15 0] ^tl*P^. ^^—y<>^izX<:>X. W^mi^ 

[0 15 11 ^(Diinib. mmm^mi^mm^tKm-^^ ^ 

Ji'P^f^^mWi.^it^tl Ti^ft i: # {' . ^^^^ -f 
[0 15 21 ^fc. ;^^B^-efi, ^^^-^^^'^^tt. :^1-|FB 

^m^=^f^\z^\^ifs'-fv^%mr^^iLmzxn^\zw^^ 
[0 15 3] fffiB/^:^fe-c«^s^rpi^D^rai 

[0 15 4] ^fc, 2ls:|i|^(73«l^M¥^^*:$^B«, ±fa 

[0 15 51 ^rixt^x,. ^^^fs^^^yyXtlWfli^lbgP^ 

[0 15 6] 5^5g§^£08l®M^*<$:gBti. -Lie 
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[0 1 5 7] ^n^:^. ^f0^i^4^^(C^^$i^<b^ffl 

(0 15 8] r<75*£^, ^m7rs-/i'(D^m^i^tmcm 

[015 91 Sfc. 2|s:^^<08|/iS^iSfli:^gtt. ±15 

to 1 6 0] ^in*pit. ^ummm^^^m-<-^ 

—:^hmn^x^nm-t^^tt)'^x^^, i^tz^-^x. 

10 16 1] ^fc, i^^m<Dimmm^mw-mm±. ±m 
mm^^mi^'^m^^^^x . m^mmm^t\.tL^m^m 

[0 16 2] ^*x»^;t, :L<oxofj^^m^wmmt. 

<'mfii'rh^tt>x^^o L/c;^iSoT, m^<Dimmm^ 
[0 1 6 3 J ■^^^n<Dmmm^n{^mm.\t. iis 

[0 16 4] -tn^^jt, ffi^itDa^Jts^^ft^^faiirjmJV^ 

[0 1 6 51 ^fz. :^^m<Dmm^^m^mmt. ±ie 

[0 16 6] 7 .yi^*;?<*y 

{kf-y:f^m^\.ti^mw-mm.^nm\^it.^'k\^^\'^x 



•9. ^^^j^iS^^T^^-^^C^^lCiBt-t^, ^;55p|];Jp$i^yt 

i^rEi D n^mmm.^mw-^m.^^^iri>^tt^x^ a 
[0 16 7] ^^^(omm^^m^mm^. ±se 

10 "bODTfe^o 

[0 16 8] ^ttv^x.. ^^s^j^i^^e^-^if-^- 
10 16 9] ^/i. :f^mm(omm^^mw-mm.(Dnm.^ 

10 17 0] ^^xi^^. SBIIStgc0^2g<$:^:y:/^«JiR!j 

[0 17 1] ^fz. ^^m(Dmmm.^mw-mm.(D^Tk:>5 
m\-t. ±.'^mmm.^mp^'mm.(omik-^m\z.-^\^^x. 

[0 17 2] ^tb*^^. hppjsij-rsfist-. m 

[0 17 3] ;$:^B^£7?-^-tf-7}f- Kll. i^±coJ: 

[0 17 4] -eni^x.. ^^§^^^g^-^if-^-K^::^ 
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lOl 7 5] 5f:^^<D-7if-5K- Kfl. JifE-^if 

[0 17 6] ^tLtpX. ^^-y<:^y^^m^—:^ 

[0 17 7] *fc. Jt^^^<7)-r-r-7jf- Kl±. JilS-^if 

[0 17 8] ^th^x,. mm<r>¥£^mi^mmtmj^^t^ti 

[0 17 9] Sfc. :^^m(D'^-f-^--h'<Dm^^:^^ 

% # ^ -c 1/ ^ -5 :^ T' a e 

[0 1 8 0] r(OXa^llJfei-2>r irtc^o 

[0181] ^tc. 2^^^CO-r-tF-;}f- h'(Dmi^:^^ 
[0182] -^-tf-jK- KcDiJ1>^^iS0E4^^^^ 

[[i!®(75fffim?^^lft0^] 

mM<D-^m^^-rmmmv^o . (b) ti-?:<7)^mEi 
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[[g!3l (a) ~ (d) \tim(D^^mi^'f-yy'^^:^tl 

m4] (a) - (d) \t^m^-:^h^mm. vy 

[El 5] (a) - (c) t±2<@<^¥^«s:'?-';'r^ii^:t 

it xa^r ^T^-r E&r® El -e 5 o 

[Els] i}^i3SLfls^s/>^;5Sg;ig7L«Hi<^l^&Bf-««J^Kfc:^ 

So 

20 [12] 9] K^:2i£^^<*:|^l®i:<z^g!^^^1i^c:ov^ 

(1211 01 :$:^mi^^if ^^m^^'^m.(Dm<Dm^(Dmm 
imi 1] (a) ~ (c) {i_bfs-^if-?i^'- Kt;i^^«c^ 

[131 2] ^mi^^^yy7b^nmK^<Df>^m^i^m^titi 

[12114] it^ig^$:5":y7"^^:7 y 

[Ell 6] 2ie(7)^i|L<$:^y:;^S:^;tfc^«<^3Sfi^-^ 
[12117] im<D^^mi^^y:^%:m:^ft¥^Mi^mmt2 

moiii^mi^'^ yzf^mpLtzi^m^mmt^m^^t>-^x 

■tWj^\Mxh^o 

[12118 1 (a) - (c) ^i^^e^fecD^^M^^^*:^g^ 

imi9] 'ii^mfDm<Dmmm¥^mi$^mm.^7fii-wimmx 

50 [^¥-^<oSi?^l 
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